Female tobacco budworm moths, Heliothis virescens, generally mate with more than one male, receiving from each mate both fertilizing sperm (eupyrene) and nonfertilizing anucleate sperm (apyrene), which is thought to play a role in sperm competition. One male typically gains sperm precedence, but it is not consistently the last or the first male to mate. I investigated the mechanism of this variable pattern of paternity by examining the patterns of storage of both types of sperm in the female's spermatheca as a function of multiple mating and male phenotype. The number of stored apyrene sperm varied with mating history, being greatest in twice-mated females and least in females mated to one nonvirgin male. In contrast, only one ejaculate's worth of eupyrene sperm was stored regardless of female mating history (once or twice mated). Thus, while they store two complements of apyrene sperm, twice-mated females apparently store only one ejaculate's worth of eupyrene sperm. This biased pattern of sperm storage may contribute to the variable pattern of paternity observed in this species. Eupyrene sperm storage also correlated positively with female size, male age and spermatophore size. Finally, a new sperm storage site was identified and described. It is a bulged region in the seminal duct.
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In most animal species, females mate with more than one male during any one fertile period (Smith 1984; Birkhead & Møller 1998) . This frequently places the sperm from two (or more) different males in competition for fertilizations, and thereby extends sexual selection past the act of copulation, which has far-reaching implications. Depending upon the species, males may respond to the threat of sperm competition by attempting to limit other males' access to their mates by methods such as mate guarding (Birkhead & Parker 1997) and secreting materials, typically called mating plugs, that block the female's copulatory opening (Thornhill & Alcock 1983) . Males may also respond by acting directly on competing sperm, either by removing it with penile brushes and scrapers (Waage 1979) , by disabling it with seminal secretions (Harshman & Prout 1994; Clark et al. 1995; Rice 1996) , by flooding it with large numbers of their own sperm (Gage & Baker 1991; Gage & Barnard 1996) , or by producing sperm with greater competitiveness (LaMunyon & Ward 1998 , 1999 . These actions taken directly against the competing sperm occur within the confines of the female reproductive tract, where the female can manipulate the competition to give certain sets of sperm an advantage (Eberhard 1996) . However, because these actions occur within the female it is extremely difficult to determine the mechanism by which the competition proceeds, and thus, the forms of sexual selection that continue past copulation.
Recent research has been directed at unravelling the mechanisms of sperm competition to understand how males and females influence sperm use. Many studies have focused on sperm transfer and use in insects (Harshman & Prout 1994; Cook & Wedell 1996; Arthur et al. 1998; Gage 1998; Price et al. 1999; Simmons et al. 1999) , because insects generally mate more than once and have sperm storage organs, spermathecae, in which sperm are stored for use in fertilization and where sperm may reside for long periods, even for the life of the female. Thus, when female insects remate, sperm competition is a likely outcome (Parker 1970) , and a male's fertilization success is likely to depend, in part, upon the number of his sperm that reach and remain in the spermatheca.
One order of insects that has been studied intensively is the Lepidoptera, whose members are very intriguing in terms of sperm competition. The magnitude of multiple mating by female Lepidoptera can be impressive (Drummond 1984) : females of the tiger moth Utetheisa ornatrix mate up to 13 times, each mating requiring an entire night, and females live only 3-4 weeks (LaMunyon 1994). Thus, sperm from many males enter the female
